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1 

[ftHf§l#©«SB] 

[»#«1] ^Scot Hlk«f7J^5>S:3-Hf 
[W£3i2] MHHftttmMKOgAffiBtf. t Fife. 

fit7JW:?s>©tf'J'<:/? 1 FJg©75/*Jg, 

->JI/*Sg, Sll~2 H^-f>r»1S5Wii2~3 F;W 

>r^op^©^-rn^ imm^v< «;:ne.©ffii©ii& 

3 ] <MIBH«aNrS&©«AttB#tk hfttt 
7*75>©*y*73 l F«©75,>**T**. EIU 

#<ti©£«Ej«j-c£3ns, M&gi2&Gft©se 

«. BJHra2©*»EjrcatSn*, B**«2(CE« 

©fife?. 

letMm 5 ] ^EP^^»S?{4©«A{4H^ t F Mm 
7*75 >©# U ^T"? F«©» 2 ~ 3 F/-f >MT» 
E5U#^3ffl«SE^JT?^Sns. H*Jg2lCi2« 
©S£^. 

ca^« 6 ] Mwm*vffimtmmx&mifi\i f itm 
7JU^5>©3p«J^y9 1 H«[©*ji'#*J';i'5ftiS8tr» 
5, £H#94©tt£G?r7&3n«. M#B2K:ett 

©»fe?. 

7*75>©#U^75 L FS©75 %\~2 F 

;*-r>iyj, ^2~3 f*-y ^ra^tf****^*** 

T**, E?iJ#^5©fflSE^J-CS$ns, M*g2lc 

M&gts] ■t**i~7©*vj , ni8»i::E«©»e* 

MX. 

[§J#E9] IMWI8 CE*©llfc* 3- 

fi-*«6hp. 

m&gi i o ] tasttftiw*^^ hjwew*^ 

nr&gi 1 1 ] ftssttsarrsi:/? h *n - ft 
aaew. E?iJS^7©fflSE^j-e*$ns, 

9 trl2«©fie?. 

[It#®12] E^#^8©7 5/KE5U-e^^n 

[£91©#Mttl!»i] 

[0 0 0 1] 
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2 

[000 2] 

©itt-e«HT*i&. ■€■©"<:/?• F©*«j*a-cft*u 

»^©»»*»BH"e**. c©isM**ftT«fc»fc. 
4astt^^?Ft*#«^2:©aft(Hfc^« 
io u -5-©»^*!a4-r5*ffi*«3ienTv»5. ab^s 

!lt©r*6t#JBS»?©W3»*<***». » 
KJh+fc**fc«ET«fc»HfP»39««'b*ttt»i:^« 

sn-s, jfaf»7;vy5>*fflvi5^t*waicffl^e>n 

[0 0 0 3] 4aStt^^Fi:JilfS7;P^5>©»^ 

tlT^S^^FT** I IF- 2 C&RW3-349 
9 3*J-&S. Isoai et al.,Jpn. J. Cancer Res., 81, 
20 909-914 (1992) Isoai et al., Cancer Res., 5 

2, 1422-1426 (1992)) SK^Ffclil 
«7*^5 r/*****/!^-* 5 FTll^a*Tfra 
!f£f£KU «M-r*CtCJ:-3T, £$fc 
ffltt*:/? F tlttt LT«fc 0 9fcfr>&MttSflBSStttt 

B3nTt>5 (^¥4-2 54000^. If 4 -3 0 

0 8 9 9#, H4- 3 0 0 9 0 0 ^&?fcfc<ktfBiochem. 
Biophys. Res. Commun., 192, 7-14 (1993)) . ffcfc) 

5, K^^F*.*«T«V»*«^lCtt'«. 1/50- 

iM©iHMaMK^©ft*&9ft<*iiiMu&. s&k, 

SiifflJiaS: V ■> X©^»BR«fc 0 aA U8* J $>ffF«£ £©±S 

nr. K^^FtAaiT^s^ADaisifam*^ 

K^y^F*3£Tffl^5«^!CJt^ 1/ 

1 OKT©ffffl*TrH«a±©CfWH»flHt«wLfc. 

[0 0 0 4] ±ia©fi5e»SS^y5 1 Ftlfilfi!7;^5 

>©»£■#©»•&© j: a c. st&^wi^ft^flijs-r-s 

40 /^Ktt75/«©e«*»£K:J:oT*lJ«an«« 

^>/t^«*3-F-r*«e?*ff«u 

^©ftHic^aett^y^FSriSA-r^cit^ bs^ 

^>/tirHt©4aStt^^Fift(W»?-©«ft© 
59 ifc*«(fpir*c:tjW8F»ca:«. 
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(3) 

3 

[0005] tfe^oT. i&Grmtt&tiizm^TSim 
SittBStt^fc. ^7WcBtt©£aiStt^;^F£ji&&* 

[0 0 0 6] 

B8W3j*»*l/J:5tr«IM] *5MH4**»**«C 

[0 0 0 7] 

«««ww--5fc»©*R] *«9!#&is±e©iiB 

i M if 5 fiHStt*** H t HUB l/fc. 
[0 0 0 8] Tfcto"&*»W::J:fttf. 3Q»ffl©t hJfil 

o»faott«cllillH**««MHa:*«AUTft*, fc F 

ns. 

[0 0 0 9] hht, WiBfflfS»*«»fSSfi:©WAfi:B 
**, t hJfilff7>)W^5>0#U^yf 1 H«[075y* 
«. ^jS^PsMI, JB1~2 H^-f>n**t»»JB 30 

2-3 H^-f>ra©5^rov»-rn^iffim^L.<ii^n 
6 ©ffit©ffi*-§-fc>-tt©&@T&-5 toiffi*. h 
[0 0 10] %tt%W\Z&tl\l. ±!EVrrn*>©»£ 

[0 0 11] $'&l;:#5B9Ik:«fcfttf, ±&W&*>/Vr 

[0 0 12] £TF, *38Wt-3t»T^5E-rs. 
[0013] #?glK©3fc&fc h JfatS7;P^5 40 
tt. *HiStt**r«^^HtOtt**«aftSLft 

[0014] asc^t hui^a^s >««?©«*©& 

»CJBV»*35«©fc r-]Ml7;i':/5 «*. 

LMALB5 (.mttttm£.m?iffi&&?rt>9) ©M 
[BiM&Pvu I I -H i nd I I l0rtf-S:7n-7il, 

t hifilfl}7J^5 >»5?fctt. -E-©75/KE?lJ 50 



ftM¥8-5 1 98 2 

0, ±ia©^STi'n-->^t&t FJtf»7J^5> 
•fiiP , b*©l8»irx«'b©'e**. *«BC4it*« 

rt hjMfii7;i'^5>j tit, cne-r^T©^!!©^ 

[0 0 15] d©b hJMf»7^5 >fifi^©3f 

hjfartf 7*75 >3te?fiflW*. £©IMIHIMKDVr 

«tt©»Att. ^ic^as^swrs^^Fjse^ 
a 5 £»©*>©-?. ftlEftB8ft6?ttr&©REi:u:c© 

[0 0 16] e5:S©»*TfeSKfSBi^«)9rS5fi:S3IA 
TSffigtt. t FjkfS7;^5>©*'J^7 r 5 1 FSI't 1 lC 

caws** c jrwwsosnctt 

@lt*d. ao&<^ii£«8-f-5;:£©fc^ftfr? 

75 >©A«MRjB©»Alc|$V«ftl^Sft^2:#X.&n 

s&etfssu*. *&, t fjmit^s >©£#« 

Sit. Xi»iBS»«f«fcoTi¥ffllCttW$nT*3D ttia 
o, M,H. ,and Carter, D.C. Nature, 358:209-215, 1992 
) . 3<i*5F^'T>©M. 1 ~2 P*-f 

>ffl*Slr>«Sg2~3 r**-f ^flUfe. «AfB&©£*t£ 
*AT5«dlS»l!l«»r«ffi©iH»(i, £*C 
fSCT. m-©fiS. fe^lxiittftafMC. 

[0 0 17] WArsMHffftttffflHfctt. gEfl©fWIB 

«, thlri*7*:/5>+KKfc^*Fttlxtt^ffllW 
fiTabO, *:3«IIW**aeafcA#T**'b©a«S* 

5fe©*i7^y— >3>5ff5 5xTSf*L^. Sfc, 
a«Sfc35«©73yBB?«l*-«aaEba:^J:ttHI9 

«±©£&fi*T. 75/^*5j;r;*;v#*->;u*a 

iCf&llgPfS&A f 1 I I lSJI8r8Bft£. Il~2M-f> 
IflCttHMEH i nd I I I i»#rft&£. S2~3F^ 

-f >mzufm%E c o r i «DK«tt««iA-r«©«tft 

[ooi8] 3 6 K#8Bjrt?tt. feaflHt*nrr*^^ 
^Fsn-F-rsae^sf^Kb. dn^±ia&^t f 

<lfll7^^S >«fi?©MRW*i0ff«ttfi:ft^S« 

5. c©ae^*»a^^^-»cWAL.. as 
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[0 0 19] ^©iSgttS^-rs^^HtLTtt. 
3-3 4 9 9 3^&ffi) f»n-5. COffCfFfl 

?&&*lcfflV>-5?t£*IJ&©3 H>«ffla*C^*>*fc 

[0 0 2 0] CCIT. flJV»SS*«6fcl,Ttt»fclR« 

tt3XhTtt*T*«ft±<KnP.I:<. WLttXmn (Es 

cherichia coli) , &m»mm. teg®. &#®^. 3 

•y^jDS-feX • 3^> / < (Schizosaccharonyces pombe ) 
jW*"b«F*UV». r©Wty*DStX • #>^©S 30 
fttLX\$. WA«?FKS^ATCC 3 8 3 9 9 (leu- 
32h ) ^>ATCC3 84 3 6 (ura4-294h) %tLX7 
'iJft/f-T—' 3l/i7->3> (ATC 

c) ic3FftaftT^<&fc©a«istfstt, A^teTfe 

[0 0 2 1] Ufc*^T*5SWIC*lr»Ttt. E?0#^6 

*j*u • #>^-C©ili«aCMaft3 h> 
SfflV»TKH-U £jaLfc&©T<&.£>©#&fc$f$L 

fi. 09x.l£ A. Nasio et al. : Molecular Biology oft 
he Fission Yeast, p.263, Academic Press (1983) 3? 
*»6tt<&ci*tT€<5. *389i#Stt8*8r3fc£2fc& 

oft* t ft. sn-. (fcfcbBJW 

^7om&mmt, mmmm^if-r^ <atg> *±at 

•RUT^y^-* (TAA) *tflDl/TH«> . 
»firp©fl« (ftjft) It, h'JIXfM (Nuc. Acid. 
Res. 10, p. 6553. (1982) ) ^jfrXtfTS^-f hi* (Tet 
rahedron Letters 22, p. 1859, (1981) ) ££©8*© 50 



ttH¥8.-5 19 82 

6 

«kK £&DNA-&*fc«gg (DNA-»-fetKlf-) « 
[0 0 2 2] jfcC, ±E©J:3fcLTfl«L&fr*©« 

58^**-pTL2M (#I¥5-2 49 3 1 0^ 
[0 0 2 3] *V»"C±BI«*«**-*e±IMai*ifc 

*al. »flnE&#&ft.&. iuM."<??-0«±fla 

& /v-t^*^- «*©fc©a<#tfens 

WAtfftlS'J^Aj* (K. Okazaki et al.. Nucleic A 
cids Res., 18, 6485-6489(1990)) ?l:,koTa¥<k< 

[0 0 2 4] C©J:3fcLTft e>ttfcE*fHS&#£fc« 

?H**ftstt-5. 

[0 0 2 5] ftltC&ft&SS-rSfcAatttta&flT 

abD» YPDJgift&i:©5fctHSift (M. D. Rose et al., 
"Methods In Yeast Genetics", Cold Spring Harbor L 

abolatory Press(1990)r) MBJSJft&£©«4>lgMfi 
(K. Okazaki et al., Nucleic Acids Res., 18, 6485- 

6489(1990)) tifiXtZ. mnm&fc<0® 

a«l 6-4 2-C. »SL,<»2 5~3 7"CT, 

8~1 6 8^K. »SL<H24~7 2^fffirr-5„ mm 

[0 0 2 6] «Jt*+fcB4Lfc«a*>rtir*0*« 

»s©M*fijffl-T5^ffi, a«f. B*Hia*fci4yjMt 

nvr-i/77-<-^©^S©gSfJfflTS*fe 
n-r-c-S'ciVr-^;^ -^©^SW^fnttSffJfflt 
JB**a«#7n"7h^97Y-»©afc*ttO 
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[0027] mm • nm,itw&9>nimMUtxm 

tt, 75/SS#flf, 7S/*SS#*t, -&8lj&»«Tft<!: 
[0 0 2 8] 

ttT^STjffi (09*.tf J.Sambrook et al.: Molecular 
Cloning. A Laboratory Manual. 2nd ed. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New Y 
ork, USA, 1989.) \ZM.r>1t. 
[0 0 2 9] 1 ] 1 ©ftgh: h]fiUll7 

t>IIFIcDNA7'f^7 1 J-«):DpUC19 (£gjg 

DNASJfltl/T, E?IJS-^1 2:fc«fctfl 3CD&SE 
?UT^Sn5 7y4 T-fcffl UTP C R£H£frfcK 
&^TiHIE8!l?N c o I (Sffiii («0 M) *<ktf H i 
nd 1 I I (£«g (#0 $1) ICi-3T*JgiSS5 (68# 

7^n-^y;l^ma*Sib. *5l 8 0 0 
£S2tlCffl3-r5A*>K£9JrtiU DNA-PREP 

[0 0 3 0] Se.lcrtXttt!5iJt, v"/U-y;*jnS-feX 30 
• tfl^fE^^-pTL 2M&ffl3cbfc. 

tl 2 Mtt. *saB^e^-r-ec«^Lfct>© 

0ftGS¥5 - 2 4 9 3 1 O^WifflS) . «Tfc* 

[0 0 3 1] [^^^-pRL2MWf^fi] 
O^STPISSnfcp c D 4 C ATSrB amH I TABr 

u cATae^sK?s»7'fy— >a>b, pcd4 

Sf^KUfc. pcD4SBamH ITSMHSBrU 
*«Sfl: L1t®.y-1 V-'sa > LX p c D 4 B £f£8!l/fc 

(ftffi¥5- 1 5 3 8 0^*8) . 4? 

[0 0 3 2] Z\<D7~?ZS. FpcD4B&fMfBBiRSa 
c ITiBfcg. t«ST4DNA#U^7- tfT¥»ft 
U aSKMIH»«BamHI-C«flSbfca. 7i/- 
^»IH*J:tfx^/-;MtlBlc±oTlimUfc. ae»iw 

4 5 0 OffiS^Cffl^-rSDNASfifKL-fc. 
[0 0 3 33 -75, cntttWK. fc h«*S£*HI!iat&* 
OWUJ-/1— ifc DNA9-T 75 U- (pcD^^ 
-) *iitt©7JStC«fct)W»Ufc. Kic^en 
T US th'J Jj*n;l^> I <0«e?E?iJ (Nature, 320, 50 



ftM¥8-5 198 2 
77,(1986)) ©3%. ^>/^»©N*«SfiI75 /KE 
t L T±SEO 5 'f y 5 U 6 U # > I ©Sfe? 

fc?D->i£pcDl Ipolt^ltfc. (#P!¥5 
- 1 5 3 8 0#&?8) . *tTr©t hU^3J^>I 
•fi^ (cDNA) S^tJ^i^-pcD 1 1 po I * 
SOKIpJIiXmn I:fc«fctfBamHITiB{fc;Lfc&. 7x 

TiKjl 3 0 Offl«WIC«ai-^DNAi£«fiLfc. 

[0034] MDNAS7-fy— >a>bfca. ens 

±B§SDH58c OIC#Sfr (80 m IC*AUT^@eift 

fcT**f *-pRL2L (0 5) £#ofc»ft«K&» 
SXf'J-->^l/fc. gB#&SE?*l©te&:fc.fclflHlfi 

[0 0 3 5] £©U#3;i'9 1 >l2S§i^:?*-pRL2 
L SfcllgBMRE coRI^WHlndl I I T^fl: 
U 7x/-JHfirB. X 7#CI-X 

y^am^i!iic«tD*55 o o ommmztt^-rznyp 

I*. &fcKD7*7X5 KpUC 1 9£$«f8BMilE c oR I 
43<ktfH i nd I I I TSftl/. 7iy-J«. X* 
/-)UttK©^. 3p'J7i"J;U75 Hy^Sm^lltCJ; 

0*56 o&Sttcffl^-rs/oKssjDtiiu 

[0 0 3 6] rnSilW©»rM-£5'fy— >a >©&, 
7Cffi®D H 5 tt£^SIE» UT a « if Z^i? 9- P R 
L2M (06) SXi/»J-=>ybfc. gS^ffiSE^J© 

[0 0 3 7] [^^-pTL 2M©f^K] ±!2pRL 
2MS»i!i:b. ^Uzf^+^U^jrW^H 5'- 
TTGACTAGTTATTAATAGTA-3' ^<ti^^- U ^x**^ U *7 
5' -CTAGAATTCACATGTTTGAAAAAGTGTCTTTATC- 
3' t^jsfiy^-fT-ibT, Taa#U>i?—K*Jfl 

e I6WEc oR IXifcJSiiBSU 7i/-;mfcffl. 
x^/-;PttiS©S. T*n-xy;Mtft*ftfcj;D» 
6 0 0tt*»fc«3-r*/t>Ffc«0fflU ^7Xlf- 

[0 0 3 8] cntWaiJC. pRL2M4^fSBf 

SSpe I6±r/EcoRIT«ftU 7x/-)H4 

o»4 5 o o*awt:*ar*A> *7 
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^J-pTL 2M (07) &X^'J-->^Lfc. 

CfcftBBbfc. 

[0 0 3 9] £0cfc5(CbTft©bfcpTL2Mft$«H| 
H&A f 1 I I I feJztfH i n d I I I TnMWfcU 

[0040] tbx±Bmxm^tc<D^m^^-v 

T L 2 MO±i2$iIPS»^IC < fc 5 2 * 
ft, DNA^y->a>^h (£ffi& («0 S) ft 
ffl^T^y-; >3>LtZo £tlft;*:B§KDH5** (X 

X$FpTL2Bma$iL 7;W> U - SD Sftfc« 
oTpTL2Bmaft*SPKU MBBXlfeHOftS 
fccfctf&gEmfctlc^T, B£l*9l<z>Baift&-3 
fc^XS KT**;i<i:ft?SBbfc. 
[0 0 4 1] nitf) 2 ] E*|** 2 <Z>&£t MM»7 

tUfficDNAJ-f^U-iDpUC 1 9_tlC#D 

r, E?y#*ti 2fcj;tfi 4©«asjrasft-&:/9 

>fV-ftm»TPCR*«ftfrttK 5feV>TflMBB*N 
c o I fccfctfH 1 n d I I I K±oT*«Btt£fr&T3 

/t>Hft«HiU DNA-PREP*«V*fl7XK- 
[0 0 4 2] ^ni:«S>JtC, f^DcDNAft^S 

tbr* e^js^i 5*<tr;i 3 0jttearc*3ft* 

^-f7-ftffl^TPCR*«ftfTft^ W^Hi 
nd I I I fC£oT*®iBffiftfTfcofco 7x;hW 
ffl, x*y-;wtBfc«fc 7#n-xy;vm 
«*»U 191 3 5 0ilUI#t*Sr«A>H««»H 

[0 0 4 3] SSKcnfcttMK. 3GKfll0*££H 

*-pTL2Mftffi«U H©^^-pTL2Mftft!l 
fgg&A f 1 I I I fccfctfH i n d I I I T?— BiSft 
U *?J5 0 0 0«S^(Cffl3T^A*>Fft^fflbfCo 
[0 0 4 4] *bT±B#AKfr2*t^O*S^jr^ 

*ft. DNA7^y-3/3>+y hSffl^T7< 
3>bfco !Iftft*BBDH5*Mc3»AbT»JMaib 
fc&. gW^7X5KpTL2Bmb^o 7;U* 
y-SDSftK«oTpTL2Bmbft;*:MIilU M 

*t 2 c^E^Jft^o fc^ ^ X £ HTftS^ift«BLfc. 
[0 0 4 5] [*JKfl3] E**J#*§3©&£t FM87 
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kMFFBcDNA^^^^U— ±0pUC 1 9±fcim 
-X>ybfct Kjfcif7;^5>c DNAfti§S£b 
T, E^JS^l 2£<fctf 1 6©JttSEarc*Sn3:/5 
-fT-ftffl^TPCRiB«ftffttK &V>TfHfg£3(SN 
c o I *5<fctf E c o R I OR) S) tC<fcoT* 

SBBBftfrttofc. 7xy-;m x*y-;wt»fc 
<fcs»«©a, 7^D-xy;i/SM*ifib, #51 100 

tt&#fc«S?"SrC>Fft«lffiU DN A— P RE P ft 
JO [0 0 4 6] ^nt^&JIC, BUcDNA^gfl 

tbT* E?a#^i 7*±^i 3©*£ewc*sns 

y?-fV-ft«^TPCRiBSftffftK *1>T«IB» 
*E c o R I fccfctfH I n d I I I K±oT*iJIBttft 
frfcofc. 7i/-;« x*/-;wtBlcJ:**»» 
©«. 7*fn-xy;wtaijc»u »7 0 0il«(:ffi 

STS/^FSffllAU DNA-PREP$ffl^7 
XK-vCS"C*MU JfA»rHr2^bfeo 

[0 0 4 7] SSfccntttffll;:, *JK«l©#&iHI 
aicbTfeabfei/ytf y*n*-fex • #>^58£^ 
^ ^-pTL2M$MU ei0^^pTL2M^ 
fg»^A f 1 I I I feet XfH i n d I I I T-S^ft 
U »5 0 0 0**#fcttS-rs/t>H«««Hbfc. 

[0 0 4 8] ■tbT±B#ABfr2*iC038a^^ 
-PTL2M ©±Ef0fgg* * -Htfgfl:^ <>: ©if* 3 
*ft, DN A7< y—>3 >*y h*HV^T5<y-3/ 

a >Lfz 0 ;inft*B§SDH5#lC2SAbTJ#SI&&b 
IW0^7X3HpTL2BmcS»t. 7;U* 
'J-SDSffil:fctpTL2Bmc^IISBU SI 
B»*«B©fPB*±tf«JEEW*SlcJ:oT» E^JS 
50 ^3©EWft»r3&y5X5F7r»5^tft«Bbfc. 
[0 0 4 9] [^J£{?!J4] EW*#403ttfchJMI7 

;i^>££^©fPK 

t bffFKc DNA7^^7U-±0 pUC 1 9±tC^n 
-X>yb£fc hJil»7;U^5>cDNAS»a!tb 
T, 2*5<fctfl 8©**E50T«SftS^5 

-fT-ftffl^TPCRiiBSffttV^ ^-CfflBHttN 
c o I fcitf A f 1 I I I K«t^T*SBB§B«ffao 
fc. 7xy-jw*Hh x*/-*a»;:J;*lfl»©«. 
7#n-xy*««*»u *5i 8 o o^s^icffiar 

40 -5A>FS«HHU DNA-PREPftffl^fc#7Xlf 

[0 0 5 0] cn«hli9JIC, ^BffHtiE>«^&RI 

BfcbTffBb&->*/-y-y*n5-feX • 
^-pTL2MMU £©^^-pTL 2Mft£H 

es^a f i i i i fej:^H i n d i i i v-mmit 
u »5o oojaajstfcfflSTSA^Hftwiflbfc. 

[0 0 5 1] ^bT±EJ*A»fM*a:r<7)^S^^^-p 
T L 2 M©±EIWB»#IC J:*-««ft*i©«- 2 * 
ft, DNA7-fy— >3>+yhSfflViT7<y-'>3 
50 >bfc. dnft^®MDH5»tC«AbT^He^bfc 
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ft. B«©^7X2HpTL2BmdS#ft. 
-SDSi*l;:fct>TpTL2Bmd$*gSSKU fflS 

4©E3"J£8-pfc77XS F-Ca&SCiSHKLfc. 
C 0 0 5 2 ] [gjfifl 5 ] I25»J#^ 5 ©efcgk h Jfli97 

;p7* >&e? cof^sj 

thfflcDNA^^'J-iDpUCl 9±lC^O 
-r:>^Ufct f-ii7^5>cDNA£Kii:l/ 

t, e*j#^ i 2 fc<ktf 1 4 ©ffiSE^rgtsn*:/^ 

-f V-*fflHTPCRi|MifcfTttV». ^TfcJlgfMlSN ifl 
c o I *<fctfH i n d I I I lr<fcoT*J8ilfi5>&rTfc-3 

fc. 7x/-;ntoti. x*y-;ui£itt;:.k£*i!8S©ft, 

7#n-xyjMia«W&U *55 5 OffiStttCffiysT* 
A>FS«JfflL. DNA-PREPSfflWc^7Xt- 

[0053] untttsuc, mccDNA&mmth 

T, E*IJ#^1 5*5«fctM 6 0lttej!IT*3tt*:/5 
i n d I I I *iyEcoRI C£r>T5l5JMI»SfT» 

ft. 7#D-xy;>m&flc»iu *<j7oo^s»ir«a 

f*n>F««HflU DNA-PREPSfflV^7X 
[0 0 5 4] SSfcZlftfcMflMK:. iUcDNASailt 

^-fT-sfflviTPCRJtwftffttK x^-cmmmm 

E c o R I *J:tf A f 1 I I I lC«koT5fcS8PIS5£?T& 
ft. 7*p-xy;MtflOM»u tt7 0 0*JEtt&Hi!l 

-r*n>F*«HBu dna-prep^v^7x 50 

[0 0 5 5] $6t^ntBSiJlC. *18«10!)«-&tH 

*-pTL2M«ffliSU C©^^^-pTL2M?£SI 
EIPifiA f 1 I I I *«kt/H 1 n d I I I Tratgft; 
U »5 0 0 0jaS»C«S-r-5/"?>F*«tHbfc. 
[0 0 5 6] ^LT±fej?Af9rJi-<h;:©pTL 2MO± 
E«H**C«t*^*flrtllt©M-4**. DNA7-f 

y->3>*'^s«^T^y->3>Lfc. ins 

*JH«DH5«tCWAUT»JIClftLfca. BM©^7 40 
X3 F p TL 2 BmeSffc. 7Jk*7 'J -S D SifclCft 
oTpTL 2 BraeS^iPBI/. MIB**JU90reai 

fcitfltgE^awSKcfcoT. E£J#^ 5 ©E?«£J$o 

[0 0 5 7] [HJS(5il6] MEfMW'WKta-l* 
f SE?J#*§- 7 ©JtSE5lJT«$n*»£^ ©tffi 
BJW*6©75/MEJ(* , bi:fc. WtfvJ&DS-fe 
X • #>^©3 F>ffiJfHBflE (Nasim, A. et al: Molec 
ular Biology of the Fission Yeasi, Academic Press, 

1989, p263.) c-a-rr, &mmm o*$&zti i©& so 



*ft§B¥8-5 1982 

12 

»BJflT*an*2*©-*«*UrfDNAt. DNA 

SWl-u&MM (Applied Biosys terns) <£ffl^T-&J&L 
&. ft*. E?J##1 0©lfiSE^Jtt. 5' fcSglCftlfB 
»*B amH I ^©Jf A&{££:B!!J&3 F>ATG£, 
3' 3f£ttC*tt3F>TAAfcMR**Hi nd I I I 

^©*Aa?ft*3iAUfcfflfi?©-fe>xmT*o. en 

S-^l l©Jg&E?iJ(«-©7>3 1 -fe>Xgre;&5. 

[0 0 5 8]-*. Ctlt\m\z75X5. FpUC 1 9 
S, MRSttBamHI (£gjg (») 8) feWHi 

ndi i i-p-SiSffcL. 7xy-;i/ttffl. x*/-;i/ 
ttMCJ:*ff8©ft. 7tfD-;i4'JMttQMbL. »2 

6 0 0£g**»;:«*3-r5A>F£«)tHU DNA— PR 
EP£^fc#7XE-X£T-«SJUfc. 
[0 0 5 9] dne>M^©»rM-*. DNA^y-i'a 

>+7H£fflt>T7'fy->3>b&. ensues j 

Ml 0 9ttc (SSS (#) » 

ft, 7>fcTS''J>Wtt*fc-&. *0 X-gal 7V-F± 

I *«fctfH i n d I I 1 uSiMsl^iCift 7 0&g#©gj 
»fWM-Sr*-rp I 2A£»fc. 7^*U-SDSttC« 
■oTp I 2Ae*ftHKU ffiUMUfeBQft'tt&Jtf 

[0 0 6 0] [gJIffl 7 ] fflEfHM*:/? 1 F«5T* 

£#T *5£K^;7 p T L 2 Bm I ©f£« 

75X3 Fp I 2ASfflK»3SNco I :fe.J:tfH i nd 

i 1 1 o-mmitr&m*mm,* 7?>j;u73 fyju 

[0 0 6 1] C©«fi?»fri**W4Tr««LfcpT 

L2Bmd©MKSS5RA f 1 I I I ffiffcft (SBttiBft 
ft, $57 0 0 oagaiCffiS-rs/'OFSDNA-PR 
EP£fflHTffif§» <!:©fr2#£. DNA^-fy— >a 

&£^g£&Lfcft. fllElCST. B»©:/5X3F 
pTL2Bml£ffc. - S D SfclCftoTp 

TL 2 Bm I £*MSL ffllBlMM!lH©fHU3J:tf 
WEBm&SSXZiinX* E9>J#^ 7 ©E^JS^fo Tz.?7 
X3 FT*5CtS:ffl|gbfc. 
[0 0 6 2] [^2S^9 8 ] SS^^-pTL2BmI 

7-9- y * p 3 -feX ■ # n-f -> h ■ 
leu 1-3 2 (ATCC3 8 3 9 9) So-f-»^ 
S'>l$ifiMB- leuTlO' MlSSc/m 1 

JS^B. TiclCiSiSfcSftl 0 s «BB§»/ 
m 1 l£;ft£«fc5Kl 0 OmMSK'JfW (pH5. 
0) ICSSS3U 3 0"CT 6 0»W>^-H/fc. 
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■?•©&. -hG!!8M8 1 0 0 u 1 \Z. fflm*¥ stIT 
fiftLfcpAL7 (K. Okazaki et al. : Nucl. Acids R 
es. 18, 6485-6489 (1990)) 1 u g*S<fctf2 u g0)%m 
^^-pTL2Bm ISlO/il ©TEA'y 7 7-1;: 
^Lfc^jatSJlBA, 509SPEG4000S290y 

iJn*T<k<il£b;fc&, sccTeotffyj, 4 3t:t? 

i8-i>#«l::.fcOPEG4 0 0 0£B*£U lml(D%i 
j8tl/2YEL-LeulC!KfflLfe. 

to o 6 33 zommm^ i o o ix i £#®u se> 

IC9 0 0m l©JS«JBEl/2YEL-LeuT*S?t 
T, 3 2^3 O^W'f >+a^-hUfcS, 3 0 0 M 1 
&£'>*^igJSMMAt::XXV<y Fbfc. 3 2"CT3B 
W-O+a^-hU #&nfcJ£fllfc&#£G4 18* 
2 5|ie/ml-ttrYEA«aiC^U $^IC3 2"CT 

ftttiibfc. 

[0 0 6 4] cnta»jic, she^k^^f 

it£^£8;fcfcV>X7X5 KpTL2M (BEM) *S«fctf 
pTL 2 Bm (®K¥5-24 9 3 1 O^WfflS) \Z~D 
V>Tt>. l^i;;fr8n?J&:g<g&<*:£{£SlU *#7VXn 
>ha-)VtL1t. ^7X5 KpTL2Bm(iK 

[0 0 6 5] [^7X5 FpTL2Bm©ffiJ] B3rf 

7^:7*5 iVcDNAS'&tK^iJ'-p I LMALB5S 
HI! t U * U ^5***3/ U 2 F 5' -AGACCA 
TGGATGCACACACAAGAGTGAGGT-3' i3«ktfct'J J^ttis') 
tf^l'^F 5' -CAGGAAACAGCTATGACCAT-3' 
7-^T-tl/T, Taq#'J^7— t?£ffl WiP C RtC 
<fcoTBM8rtf-£li'lBb;fc. ffiIfB»^N c o I *5.fctfH 
i nd I I IT*ffliiSSb. 7x/-JHl&tti. X*/- 

;M£R©«. 7^D-xy;usm*i!iic<to*>ji 8 o o 
«»bfc. 

[0 0 6 6] ^ntftgijl:. pTL 2M£$5HiIMSA f 
1 I I I*<ktfHindI I ITiBfbb. 7x/-;Hft 

a. x^y-;i/«:ifi©^ 7#n-xyji/«a*l!)i;:«l: 

D*J5 0 0 0&£#lC«S-fSA->K£«OaiU #7 
Xtf-XffiT«Sb&. 

[0 0 6 7] cnep#©»fM-£7-<y-v3 >©&. 

5«^H^bTS«t-rs^^-pT 
L 2 Bm (08) £X*'J-X>:/bfc. SB#£SE?tJ 
©«Bfc<ktffflfBB«ifc0©tf^6B«©^*-T 

[0068] [mmm 9 ] mmm^^m^aumm 

%Vmm.G 4 1 8 (GIBCO BRL ) S2 0 0« g/m 1 © 
SST^t?5 Om 1 OYPD81 [ (2%if)Vn-7> 

mmm «*> s» , i*A*7M-xhx*x (di 
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fco ) , 2%A*7h^7>> (Difco ) ] C, £J£W8 
•Cfls«Ufc»IHE»**««U 3 2'CT5B(yj««L 

fc. si o« floroeaau m& 

5 0mMHJX&&lg«» (pH7. 5) "CMU fl 
»»«»'tff9fc. «f««««lXKft*J:5fcl 0%S 
DS««tlPA. 8 O^Tl 5#NU0fKtLfc. Jttem 

[0 0 6 9] cnta»jfc, «6iMMF"WFiMrF 

&8fcfcV>±iEp TL 2 Mfcitf p TL 2 BmSiAl 

[0 0 7 0] [JKJkMl 0] SDS-#U7*UJl'73 
«Wf 

SDS-PAGEICkoT, $dM!9-?ft:KL&&JMR 
tE«#S*0*i«iB»m«fc^^T569I»«r*ff&o 

L2mB I fc«ti»BIElftfrTftt. 3>Fn-;p-C*5 
pTL2BmKJ:*JM«**K:Jfc*t/r. #?»6 

a? 9, ooo©/oh (EH«k a*, eng^is 

7i, ooo©fis dua^. **t^-T) \z&®lt 
^•sctaqftaresfc. x^M-^fc.k-oxsofcb 

[0 0 7 1] [&JS«1 1] tfxx*>:/ny7^>y 

sexm 9 t?f^sbfc#^HCiftff **©Mifflfla}fia»ic 

■3V»TSIifi«l Ot^lCbTSDS-PAGESfTJS 
50 ofc. fSnfc^SPVDFS (Bio-Rad ) IC<E^ 
b. «e»HS^^HC»Jl«aa# (A. Isoai et 
al. : Biochem. Biophys. Res. Commun. 192, 7-14 (199 
3)) &m*TyX7>9>-7ny7-J>?&m\ ECL 
(7V->+i» M) W (CfcoT^fflbfc. £££0 3 

^tfBB^jicffia-r5»T»7 1, ooowia©fifiic«t 

40 [0 0 7 2] mmmi 2] mG»m*m&9>w/n 

©«» 

pTL2BmI tZ£*)Mni£&$tlftMmm&#*. G 
418S25(tg/ml ©fiST^tf 5 0 m 1 © Y P D 
»«S'C3 2 , C. 1 BKW^Sbfe^ G4 1 8£2 0 0 
Wg/m l^tf 1 'Ji/ HJP©YPD1S*(C1 X 1 0» / 

m i ©9j£T?«sbTSsic4 Bmmvtz. *S^© 

Stt:©4f&«©5 OmMhUXjttliK (pH7. 
5) [1 2 (iMWAPMS F CRl^MM (*) fi) . 2 
5 tf MD-f^> (fn7t«H («0 K) . 2mM©E 
50 DT AS^tf] lC®»blfiB©^7Xt-X (tf — H tf 



— 536 — 



(9) 



#Bi¥8-5 1 98 2 



15 

Sffl^TOWaffLfc. 12. OOOrpm 

6M^/7-y>lStl OmM0yftXWh- 
JV£^u£5 OmMKUXiMiK (pH7. 5) \Z 
T5 0nRIBT?B!l*ftU&a, 12, OOOrpm, 2 
0»HHSiC?»«l/fc±fll*0. lMNaCK ImME 
DTA, 2mMji7cl!^;^5 1 ^X 0. 2mMBM 
Wft>^:5 OmMh'JXlSg»fS (pH 
7. 5) Tl 0 0» (v/v) £4TC?**I;:»RL 

fc. iB4t:-eim«, K^ffljgK (75 3 » \zxm io 

t^TSDS-PAGElCTilttTL»?i7 1, 0 0 

[0 0 7 3] 1 3 ] *raME*lfl*lt£ * >/t 

»Jt®imBSMH«^®H£ 
&B0I l 2T««l/&W»ia»lll^>^jrMK:a^ 
T, &MB®SBWM£MR&ll'<fc. Albin 
i ^O^S (Albini et ah: Cancer Res. 47,3239-324 
5 (1987) ) lCt£r>TfTofc. 8 m©#7*< X*» ^ 

ttBnfcSr***** (*) H) 07*** 

-±ffitC 1 0 u g©7h'jy;l/ (37*I/-7^ 

<« » sb#u asT-*ft«s*fc. ffiffls^ 

0->Bl 

[0 0 7 4]«BB£1. 8 5kBq/ml(D [ 12S I] 
IUdR (7VytA (tt) K) #«ETT2BW«*b 

0. \%<D*ikm7)i7$>z<£tsmmmzmm[smi& 
mv&itnfz t i2s i] iudR<ott#ti6£fHa 



i5 



[0 0 7 5] *«»m J^-OiffilCJSoT^ 

K5-ftf- (TTv^A (ft) S) TTHKfcftbfcfl 
Bfc«*K*tfL)fc& ttJttBftttBUfc. «£*£04 

w^ici^ &BBasfl^£iciB8£n*;:& 

[0 0 7 6] 
[0 0 7 7] 

new*] 

i»H» : 1 

E^lOgS : 1 7 6 3 

e^jcos : mm 

mv>& : n*B 

E5«0>fflH:cDNA to mRNA 



•MSa-TE^: CDS 
#ftttt»: 3. . 17 63 



WM 

CC ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 50 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 98 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 146 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 194 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 242 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 290 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 338 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 386 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 434 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 482 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 530 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 578 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 626 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 674 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 722 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 770 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 818 
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TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 866 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 914 

TCA TTA GCT GCT GAT TTT GH GAA AGT AAG GAT GTT TGC AAA AAC TAT 962 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1010 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1058 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1106 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1154 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1202 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1250 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1298 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1346 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1394 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1442 

TCC TTG GTG AAC AGG CGA CCA TGC ITT TCA GCT CTG GAA GTC GAT GAA 1490 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1538 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1586 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1634 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1682 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1730 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 1763 



ATG 


GAT GCA CAC AAG AGT 


GAG GTT GCT CAT 


CGG 


TTT 


AAA 


GAT 


TTG GGA 


48 


GAA 


GAA AAT TTC AAA GCC 


TTG GTG TTG ATT 


GCC 


TTT 


GCT 


CAG 


TAT CTT 


96 


CAG 


CAG TGT CCA TTT GAA 


GAT CAT GTA AAA 


TTA 


GTG 


AAT 


GAA 


GTA ACT 


144 


GAA 


TTT GCA AAA ACA TGT 


GTA GCT GAT GAG 


TCA 


GCT 


GAA 


AAT 


TGT GAC 


192 


AAA 


TCA CTT CAT ACC CTT 


TTT GGA GAC AAA 


TTA 


TGC 


ACA 


GTT 


GCA ACT 


240 


CTT 


CGT GAA ACC TAT GGT 


GAA ATG GCT GAC 


TGC 


TGT 


GCA 


AAA 


CAA GAA 


288 


CCT 


GAG AGA AAT GAA TGC 


TTC TTG CAA CAC 


AAA 


GAT 


GAC 


AAC 


CCA AAC 


336 


CTC 


CCC CGA TTG GTG AGA 


CCA GAG GTT GAT 


GTG 


ATG 


TGC 


ACT 


GCT TTT 


384 


CAT 


GAC AAT GAA GAG ACA 


TTT TTG AAA AAA 


TAC 


TTA 


TAT 


GAA 


ATT GCC 


432 


AGA 


AGA CAT CCT TAC TTT 


TAT GCC CCG GAA 


CTC 


CTT 


TTC 


TTT 


GCT AAA 


480 


AGG 


TAT AAA GCT GCT TTT 


ACA GAA TGT TGC 


CAA 


GCT 


GCT 


GAT 


AAA GCT 


528 


GCC 


TGC CTG TTG CCA AAG 


CTT GAT GAA CTT 


CGG 


GAT 


GAA 


GGG 


AAG GCT 


576 


TCG 


TCT GCC AAA CAG AGA 


CTC AAA TGT GCC 


AGT 


CTC 


CAA 


AAA 


TTT GGA 


624 


GAA 


AGA GCT TTC AAA GCA 


TGG GCA GTG GCT 


CGC 


CTG 


AGC 


CAG 


AGA TTT 


672 


CCC 


AAA GCT GAG TTT GCA 


GAA GTT TCC AAG 


TTA 


GTG 


ACA 


GAT 


CTT ACC 


720 


AAA 


GTC CAC ACG GAA TGC 


TGC CAT GGA GAT 


CTG 


CTT 


GAA 


TGT 


GCT GAT 


768 


GAC 


AGG GCG GAC CTT GCC 


AAG TAT ATC TGT 


GAA 


AAT 


CAG 


GAT 


TCG ATC 


816 


TCC 


AGT AAA CTG AAG GAA 


TGC TGT GAA AAA 


CCT 


CTG 


TTG 


GAA 


AAA TCC 


864 


CAC 


TGC ATT GCC GAA GTG 


GAA AAT GAT GAG 


ATG 


CCT 


GCT 


GAC 


TTG CCT 


912 


TCA 


TTA GCT GCT GAT TTT 


GTT GAA AGT AAG 


GAT 


GTT 


TGC 


AAA 


AAC TAT 


960 


GCT 


GAG GCA AAG GAT GTC 


TTC CTG GGC ATG 


TTT 


TTG 


TAT 


GAA 


TAT GCA 


1008 


AGA 


AGG CAT CCT GAT TAC 


TCT GTC GTG CTG 


CTG 


CTG 


AGA 


CTT 


GCC AAG 


1056 


ACA 


TAT GAA ACC ACT CTA 


GAG AAG TGC TGT 


GCC 


GCT 


GCA 


GAT 


CCT CAT 


1104 


GAA 


TGC TAT GCC AAA GTG 


TTC GAT GAA TTT 


AAA 


CCT 


CTT 


GTG 


GAA GAG 


1152 



UM&n : 2 

mmo&z : 1 7 6 1 



E*aj©S£ : cDNA to mRNA 

&m<o<im 



&mam : mm. 
: r^m 



W»«tTB*: CDS 
SFftftg : 1 . . 17 6 1 
ttftfcK£l/fc£ft : E 
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19 












20 


CCT 


CAG 


AAT TTA ATC AAA CAA AAC TGT GAG 


CTT 


TTT 


AAG 


CAG CTT 


GGA 


1200 


GAG 


TAC 


AAA TTC CAG AAT GCG CTA TTA GTT 


CGT 


TAC 


ACC 


AAG AAA 

nnu iwi 


GTA 


1248 


CCC 


CAA 


GTG TCA ACT CCA ACT CTT GTA GAG 


GTC 


TCA 


AVXA 


AAC CTA 

AAV/ vln 


CGA 

VWl 


12Qfi 


AAA 


GTG 


GGC AGC AAA TGT TGT AAA CAT CCT 


GAA 


GCA 


AAA 


AGA ATG 

nun niu 


CCC 


1344 


TGT 


GCA 


GAA GAC TAT CTA TCC GTG GTC CTG 


AAC 


CAG 


TTA 


TGT GTG 


TTG 




CAT 


GAG 


AAA ACG CCA GTA AGT GAC AGA GTC 


ACA 


AAA 


TGC 


TGC ACA 


GAG 


1440 


TCC 


TTG 


GTG AAf ARC CGA PPA TGT TTT TCA 

U1U rU\\j AUU V/Un \*\tt\ lUv III l^n 


GCT 


CTG 


GAA 


GTC GAT 

U1V/ VI ill 


GAA 


1488 


APA 
ALA 


TAC 


GTT CCC AAA GAG TTT AAT GCT GAA 


APA 
ALA 


TTC 


APP 
ALL 


TTP PAT 
I1L LAI 


PPA 

ULA 


loot) 


GAT 


ATA 


TGC ACA CTT TCT GAG AAG GAG AGA 


CAA 


ATC 


AAG 


AAA CAA 


ACT 


1584 


GCA 


CTT 


GTT GAG CTC GTG AAA CAC AAG CCC 


AAG 


GCA 


ACA 


AAA GAG 


CAA 


1632 


CTG 


AAA 


GCT GTT ATG GAT GAT TTC GCA GCT 


TTT 


GTA 


GAG 


AAG TGC 


TGC 


1680 


AAG 


GCT 


GAC GAT AAG GAG ACC TGC TTT GCC 


GAG 


GAG 


GGT 


AAA AAA 


CTT 


1728 


GTT 


GCT 


GCA AGT CAA GCT GCC TTA GGC TTA 


TAA 










1761 



Bfll#*t:3 E#l©aS:cDNA to mRNA 

: 1 7 6 1 &mtoW&L 

mm<om •. mm ®mz&-r?m :cds 

: #tt{4B : 1 . . 17 6 1 



















ATC 

AIVJ 


GAT 

VIA 1 


P.PA PAP AAP APT PAP PTT PPT PAT 
ULA LAL AAu AUi UAU U1I ULI LAI 


pp-p 

LUU 


TTT 


AAA 
AAA 


PAT 
UAI 


TTP PPA 
IIU UUA 


AQ 
4o 


GAA 


GAA 

VIAA 


AAT TTP AAA PPP TTP PTP TTP ATT 
AAI IIL AAA ULL IIU U1U IIU All 


P_PP 
ULL 


TTT 


PPT 

ULI 


PAP 
LAU 


TAT PTT 
IAI LI I 


OA 


CAG 


CAG 


TPT PPA TTT PA A PAT PAT PTA AAA 
lb I LLA III UAA UAI LAI UIA AAA 


TTA 

HA 


PTP 
UIU 


AAT 
AAI 


PAA 
UAA 


PTA APT 
UIA ALI 


1 A A 

144 


GAA 


TTT 


P-TA AAA APA TP.T P.TA PPT P.AT PAP 
ULA AAA ALA ilii UIA ULI UAI UAU 


TPA 
1LA 


PPT 
ULI 


PAA 
UAA 


AAT 

AAI 


TPT PAP 
IUI UAL 


1Q9 

iyz 


AAA 

AAA 


TPA 


PTT PAT APP PTT TTT P«P,A HAP AAA 
LI I LAI ALL LI I III UUA UAL AAA 


TTA 

I IA 


IUL 


APA 
ALA 


GTT 
UI I 


Pi* A APT 
ULA ALI 




PTT 
LI I 


PPT 
Lb I 


PAA APP TAT fiPT PAA ATT P.PT PAP 
UAA ALL IAI bbl UAA AIU ULI UAL 


TPP 

IUL 


TGT 


PPA 

ULA 


AAA 
AAA 


PAA PAA 
LAA UAA 


9QQ 
Zoo 


CCT 


GAG 


ip i jk ii* p A A TOP TTP TTP PAA PAP 

AGA AAT GAA TGC TTC TTG CAA CAC 


AAA 


GAT 


GAC 


A AP 

AAC 


CCA AAC 


336 


CTC 


CCC 


CGA TTG GTG AGA CCA GAG GTT GAT 


GTG 


ATG 


TGC 


ACT 


GCT TTT 


384 


CAT 


GAC 


AAT GAA GAG ACA TTT TTG AAA AAA 


TAC 


TTA 


TAT 


GAA 


ATT GCC 


432 


AGA 


AGA 


CAT CCT TAC TTT TAT GCC CCG GAA 


CTC 


CTT 


TTC 


TTT 


GCT AAA 


480 


AGG 


TAT 


AAA GCT GCT TTT ACA GAA TGT TGC 


CAA 


GCT 


GCT 


GAT 


AAA GCT 


528 


GCC 


TGC 


CTG TTG CCA AAG CTC GAT GAA CTT 


CGG 


GAT 


GAA 


GGG 


AAG GCT 


576 


TCG 


TCT 


GCC AAA CAG AGA CTC AAA TGT GCC 


AGT 


CTC 


CAA 


AAA 


TTT GGA 


624 


GAA 


AGA 


GCT TTC AAA GCA TGG GCA GTG GCT 


CGC 


CTG 


AGC 


CAG 


AGA TTT 


672 


CCC 


AAA 


GCT GAG TTT GCA GAA GTT TCC AAG 


TTA 


GTG 


ACA 


GAT 


CTT ACC 


720 


AAA 


GTC 


CAC ACG GAA TGC TGC CAT GGA GAT 


CTG 


CTT 


GAA 


TGT 


GCT GAT 


768 


GAC 


AGG 


GCG GAC CTT GCC AAG TAT ATC TGT 


GAA 


AAT 


CAG 


GAT 


TCG ATC 


816 


TCC 


AGT 


AAA CTG AAG GAA TGC TGT GAA AAA 


CCT 


CTG 


TTG 


GAA 


AAA TCC 


-864 


CAC 


TGC 


ATT GCC GAA GTG GAA AAT GAT GAG 


ATG 


CCT 


GCT 


GAC 


TTG CCT 


912 


TCA 


TTA 


GCT GCT GAT TTT GTT GAA AGT AAG 


GAT 


GTT 


TGC 


AAA 


AAC TAT 


960 


GCT 


GAG 


GCA AAG GAT GTC TTC CTG GGC ATG 


TTT 


TTG 


TAT 


GAA 


TAT GCA 


1008 


AGA 


AGG 


CAT CCT GAT TAC TCT GTC GTG CTG 


CTG 


CTG 


AGA 


CTT 


GCC AAG 


1056 


ACA 


TAT 


GAA ACC ACT CTA GAG AAG TGC TGT 


GCC 


GCT 


GCA 


GAT 


CCT CAT 


1104 


GAA 


TGC 


TAT GCC AAA GTG TTC GAT GAA TTC 


AAA 


CCT 


CTT 


GTG 


GAA GAG 


1152 


CCT 


CAG 


AAT TTA ATC AAA CAA AAC TGT GAG 


CTT 


TTT 


AAG 


CAG 


CTT GGA 


1200 


GAG 


TAC 


AAA TTC CAG AAT GCG CTA TTA GTT 


CGT 


TAC 


ACC 


AAG 


AAA GTA 


1248 


CCC 


CAA 


GTG TCA ACT CCA ACT CTT GTA GAG 


GTC 


TCA 


AGA 


AAC 


CTA GGA 


1296 


AAA 


GTG 


GGC AGC AAA TGT TGT AAA CAT CCT 


GAA 


GCA 


AAA 


AGA 


ATG CCC 


1344 


TGT 


GCA 


GAA GAC TAT CTA TCC GTG GTC CTG 


AAC 


CAG 


TTA 


TGT 


GTG TTG 


1392 


CAT 


GAG 


AAA ACG CCA GTA AGT GAC AGA GTC 


ACA 


AAA 


TGC 


TGC 


ACA GAG 


1440 


TCC 


TTG 


GTG AAC AGG CGA CCA TGC TTT TCA 


GCT 


CTG 


GAA 


GTC 


GAT GAA 


1488 
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21 22 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1536 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1584 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1632 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1680 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1728 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAA 1761 

E2*J#-^ : 4 *&m<DMm : c DNA t o mRNA 

&F]<D&Z : 1 7 6 5 miOftWi 

mmvm : mm «*»«rt-B* : c d s 

m<D& : 10 #£ffiB : 1 . . 17 5 8 

h#n^-:iit£:R * ftfSfcftfctfc^S : E 



















ATG 


GAT GCA 


CAC AAG AGT GAG GTT GCT 


CAT 


CGG 


TTT 


AAA 


GAT TTG GGA 


48 


GAA 


GAA AAT 


TTC AAA GCC TTG GTG TTG 


ATT 


GCC 


TTT 


GCT 


CAG TAT CTT 


96 


CAG 


CAG TGT 


CCA TTT GAA GAT CAT GTA 


AAA 


TTA 


GTG 


AAT 


GAA GTA ACT 


144 


GAA 


TTT GCA 


AAA ACA TGT GTA GCT GAT 


GAG 


TCA 


GCT 


GAA 


AAT TGT GAC 


192 


AAA 


TCA CTT 


CAT ACC CTT TTT GGA GAC 


AAA 


TTA 


TGC 


ACA 


GTT GCA ACT 


240 


CTT 


CGT GAA 


ACC TAT GGT GAA ATG GCT 


GAC 


TGC 


TGT 


GCA 


AAA CAA GAA 


288 


CCT 


GAG AGA 


AAT GAA TGC TTC TTG CAA 


CAC 


AAA 


GAT 


GAC 


AAC CCA AAC 


336 


CTC 


CCC CGA 


TTG GTG AGA CCA GAG GTT 


GAT 


GTG 


ATG 


TGC 


ACT GCT TTT 


384 


CAT 


GAC AAT 


GAA GAG ACA TTT TTG AAA 


AAA 


TAC 


TTA 


TAT 


GAA ATT GCC 


432 


AGA 


AGA CAT 


CCT TAC TTT TAT GCC CCG 


GAA 


CTC 


CTT 


TTC 


TTT GCT AAA 


480 


AGG 


TAT AAA 


GCT GCT TTT ACA GAA TGT 


TGC 


CAA 


GCT 


GCT 


GAT AAA GCT 


528 


GCC 


TGC CTG 


TTG CCA AAG CTC GAT GAA 


CTT 


CGG 


GAT 


GAA 


GGG AAG GCT 


576 


TCG 


TCT GCC 


AAA CAG AGA CTC AAA TGT 


GCC 


AGT 


CTC 


CAA 


AAA TTT GGA 


624 


GAA 


AGA GCT 


TTC AAA GCA TGG GCA GTG 


GCT 


CGC 


CTG 


AGC 


CAG AGA TTT 


672 


CCC 


AAA GCT 


GAG TTT GCA GAA GTT TCC 


AAG 


TTA 


GTG 


ACA 


GAT CTT ACC 


720 


AAA 


GTC CAC 


ACG GAA TGC TGC CAT GGA 


GAT 


CTG 


CTT 


GAA 


TGT GCT GAT 


768 


GAC 


AGG GCG 


GAC CTT GCC AAG TAT ATC 


TGT 


GAA 


AAT 


CAG 


GAT TCG ATC 


816 


TCC 


AGT AAA 


CTG AAG GAA TGC TGT GAA 


AAA 


CCT 


CTG 


TTG 


GAA AAA TCC 


864 


CAC 


TGC ATT 


GCC GAA GTG GAA AAT GAT 


GAG 


ATG 


CCT 


GCT 


GAC TTG CCT 


912 


TCA 


TTA GCT 


GCT GAT TTT GTT GAA AGT 


AAG 


GAT 


GTT 


TGC 


AAA AAC TAT 


960 


GCT 


GAG GCA 


AAG GAT GTC TTC CTG GGC 


ATG 


TTT 


TTG 


TAT 


GAA TAT GCA 


1008 


AGA 


AGG CAT 


CCT GAT TAC TCT GTC GTG 


CTG 


CTG 


CTG 


AGA 


CTT GCC AAG 


1056 


ACA 


TAT GAA 


ACC ACT CTA GAG AAG TGC 


TGT 


GCC 


GCT 


GCA 


GAT CCT CAT 


1104 


GAA 


TGC TAT 


GCC AAA GTG TTC GAT GAA 


TTT 


AAA 


CCT 


CTT 


GTG GAA GAG 


1152 


CCT 


CAG AAT 


TTA ATC AAA CAA AAC TGT 


GAG 


CTT 


TTT 


AAG 


CAG CTT GGA 


1200 


GAG 


TAC AAA 


TTC CAG AAT GCG CTA TTA 


GTT 


CGT 


TAC 


ACC 


AAG AAA GTA 


1248 


CCC 


CAA GTG 


TCA ACT CCA ACT CTT GTA 


GAG 


GTC 


TCA 


AGA 


AAC CTA GGA 


1296 


AAA 


GTG GGC 


AGC AAA TGT TGT AAA CAT 


CCT 


GAA 


GCA 


AAA 


AGA ATG CCC 


1344 


TGT 


GCA GAA 


GAC TAT CTA TCC GTG GTC 


CTG 


AAC 


CAG 


TTA 


TGT GTG TTG 


1392 


CAT 


GAG AAA 


ACG CCA GTA AGT GAC AGA 


GTC 


ACA 


AAA 


TGC 


TGC ACA GAG 


1440 


TCC 


TTG GTG 


AAC AGG CGA CCA TGC TTT 


TCA 


GCT 


CTG 


GAA 


GTC GAT GAA 


1488 


ACA 


TAC GTT 


CCC AAA GAG TTT AAT GCT 


GAA 


ACA 


TTC 


ACC 


TTC CAT GCA 


1536 


GAT 


ATA TGC 


ACA CTT TCT GAG AAG GAG 


AGA 


CAA 


ATC 


AAG 


AAA CAA ACT 


1584 


GCA 


CTT GTT 


GAG CTC GTG AAA CAC AAG 


CCC 


AAG 


GCA 


ACA 


AAA GAG CAA 


1632 


CTG 


AAA GCT 


GTT ATG GAT GAT TTC GCA 


GCT 


TTT 


GTA 


GAG 


AAG TGC TGC 


1680 


AAG 


GCT GAC 


GAT AAG GAG ACC TGC TTT 


GCC 


GAG 


GAG 


GGT 


AAA AAA CTT 


1728 


GTT 


GCT GCA 


AGT CAA GCT GCC TTA GGC 


TTA 


TAC 


ATG 


T 




1765 



E3*J#^ : 5 50 E#]a>&3 : 1 7 6 7 
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(13) #BI¥8-5 1982 

23 24 

g<D&:^«S *»ft«TE^: CDS 

h#n$>-:B»R #ffl£g: 3. . 1 7 60 

E50<D«S : c DN A t o mRNA * ft®££fe£Lfc;5£ : E 

m\ 

CC ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 50 

GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 98 

CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 146 

GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 194 

AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 242 

CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 290 

CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 338 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 386 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 434 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 482 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 530 

GCC TGC CTG TTG CCA AAG CTT GAT GAA CTT CGG GAT GAA GGG AAG GCT 578 

AGC TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 626 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 674 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 722 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 770 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 818 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 866 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 914 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 962 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1010 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1058 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1106 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTC AAA CCT CTT GTG GAA GAG 1154 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1202 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1250 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1298 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1346 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1394 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1442 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC .GAT GAA 1490 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1538 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1586 

GCA CTT GTT GAG CTC GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1634 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1682 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1730 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG T 1767 

E^J#^ : 6 h#n v- : fi&# 

E^JOfiS : 2 1 W&\V>mm : H 

E^J 

Ala Glu Asp Gly Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly 
15 10 15 

Ala Gly Asp Ala Lys 
20 21 
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(14) ^BS^F 8-51982 

25 26 

EWCfi* : 7 1 htf n v- : ufSStt 

E*l<OS:m * E^JcoaS:ffi<OSK ^DNA 

mm 

CC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG 50 
GGT GCC GGT GAC GCC AAG TAA 71 

E^JS^: 8 ^Dy-:SgK 

SM<D&t£ : 6 0 9 E^JOfflg : 9>W* 

Met Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly 
15 10 15 

Glu Glu Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu 

20 25 30 

Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr 

35 40 45 

Glu Phe Ala Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp 

50 55 60 

Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr 
65 70 75 80 

Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu 

85 90 95 

Pro Glu Arg Asn Glu Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn 

100 105 110 

Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Met Cys Thr Ala Phe 

115 120 125 

His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala 

130 135 140 

Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu Leu Leu Phe Phe Ala Lys 
145 150 155 160 

Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 

165 170 175 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala 

180 185 190 

Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin Lys Phe Gly 

195 200 205 

Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe 

210 215 220 

Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr 
225 230 235 240 

Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 

245 250 255 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser He 

260 265 270 

Ser Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser 

275 280 285 

His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala Asp Leu Pro 

290 295 300 

Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr 
305 310 315 320 
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(15) &RW8-5 1 9 8 2 

i7 # 
Ala Glu Ala Lys Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala 

325 330 335 

Arg Arg Bis Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys 

340 345 350 

Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His 

355 360 365 

Glu Cys Tyr Ala Lys Val Phe Asp Glu Phe Lys Pro Leu Val Glu Glu 

370 375 380 

Pro Gin Asd Leu He Lys Gin Asn Cys Glu Leu Phe Lys Gin Leu Gly 
385 390 395 400 

Glu Tyr Lys Phe Glu Asd Ala Leu Leu Val Arg Tyr Thr Lys Lys Val 

405 410 415 

Pro Gin Val Ser Thr Pro Thr Leu Val Glu Val Ser Arg Asn Leu Gly 

420 425 430 

Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro 

435 440 445 

Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu 

450 455 460 

His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys Cys Thr Glu 
465 470 475 480 

Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu 

485 490 495 

Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala 

500 505 510 

Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 

515 520 525 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin 

530 535 540 

Leu Lys Ala Val Met Asp Asp Phe Ala Ala Phe Val Glu Lys Cys Cys 
545 550 555 560 

Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 

565 570 575 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu Tyr Met Ala Glu Asp Gly 

580 585 590 

Asp Ala Lys Thr Asp Gin Ala Glu Lys Ala Glu Gly Ala Gly Asp Ala 
595 600 605 

Lys 
609 

E#l£>fflg:cDNA to mRN A 
1 8 3 2 40 miOftWi 

ttwearre**: cds 

3. . 18 32 
fflk&#SELif%& : E 

CC ATG GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA 50 
GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT GCC TTT GCT CAG TAT CTT 98 
CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT 146 
GAA TTT GCA AAA ACA TGT GTA GCT GAT GAG TCA GCT GAA AAT TGT GAC 194 
AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC ACA GTT GCA ACT 242 
CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA 290 
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(16) 



8-51982 



mmn : i o 

: 7 3 



E^J#^ : 1 1 
&m<D&2 : 7 3 



ffi^IS^ : 1 2 
S2^j<Z>g£ : 2 8 



29 



30 



CCT GAG AGA AAT GAA TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC 338 

CTC CCC CGA TTG GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT GCT TTT 386 

CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC 434 

AGA AGA CAT CCT TAC TTT TAT GCC CCG GAA CTC CTT TTC TTT GCT AAA 482 

AGG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 530 

GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA GGG AAG GCT 578 

TCG TCT GCC AAA CAG AGA CTC AAA TGT GCC AGT CTC CAA AAA TTT GGA 626 

GAA AGA GCT TTC AAA GCA TGG GCA GTG GCT CGC CTG AGC CAG AGA TTT 674 

CCC AAA GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA GAT CTT ACC 722 

AAA GTC CAC ACG GAA TGC TGC CAT GGA GAT CTG CTT GAA TGT GCT GAT 770 

GAC AGG GCG GAC CTT GCC AAG TAT ATC TGT GAA AAT CAG GAT TCG ATC 818 

TCC AGT AAA CTG AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC 866 

CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT GAC TTG CCT 914 

TCA TTA GCT GCT GAT TTT GTT GAA AGT AAG GAT GTT TGC AAA AAC TAT 962 

GCT GAG GCA AAG GAT GTC TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA 1010 

AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC AAG 1058 

ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT 1106 

GAA TGC TAT GCC AAA GTG TTC GAT GAA TTT AAA CCT CTT GTG GAA GAG 1154 

CCT CAG AAT TTA ATC AAA CAA AAC TGT GAG CTT TTT AAG CAG CTT GGA 1202 

GAG TAC AAA TTC CAG AAT GCG CTA TTA GTT CGT TAC ACC AAG AAA GTA 1250 

CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG GTC TCA AGA AAC CTA GGA 1298 

AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC 1346 

TGT GCA GAA GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG 1394 

CAT GAG AAA ACG CCA GTA AGT GAC AGA GTC ACA AAA TGC TGC ACA GAG 1442 

TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC GAT GAA 1490 

ACA TAC GTT CCC AAA GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA 1538 

GAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA CAA ACT 1586 

GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA 1634 

CTG AAA GCT GTT ATG GAT GAT TTC GCA GCT TTT GTA GAG AAG TGC TGC 1682 

AAG GCT GAC GAT AAG GAG ACC TGC TTT GCC GAG GAG GGT AAA AAA CTT 1730 

GTT GCT GCA AGT CAA GCT GCC TTA GGC TTA TAC ATG GCC GAG GAC GGT 1778 

GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT GAG GGT GCC GGT GAC GCC 1826 

AAG TAA 1832 

* miommimomm ^dna 

GATCC ATG GCC GAG GAC GGT GAC GCC AAG ACC GAC CAA GCT GAG AAG GCT 50 

GAG GGT GCC GGT GAC GCC AAG TA 73 

&m<Dmm:t&omm ^dna 



7>^ir>X : Ye s 



51 
73 



AGCTTA CTT GGC GTC ACC GGC ACC CTC AGC CTT CTC AGC TTG GTC GGT CTT 
GGC GTC ACC GTC CTC GGC CAT G 

mv>& : -*« 

mmomm:m<om& ^dna 

EH 



—544— 



(17) 



8-5 1982 



1 3 

EJOOftS : 2 0 



EW#*I : 1 4 
ffi^JOgS : 2 0 



1 5 

£3aj<Dg£ : 2 9 



E^J#^ : 1 6 
E^J(Og$ : 2 4 



E^»J#^ : 1 7 

mm<o&2 : 2 9 

E^JOS 



E?J#^ : 1 8 
EJOfcfiS : 4 0 
E^JOS : m& 



31 

AGACCATGGA TGCACACAAG AGTGAGGT 



AATAAGCTTT TGATCTTCAT 



E3*J 

AGCAAGCTTT GGCAACAGGC 



E^J 

AGCAAGCTTG ATGAACTTCG GGATGAAGG 



AGCGAATTCA TCGAACACTT TGGC 



E3*J 

AGCGAATTCA AACCTCTTGT GGAAGAGCC 



EM 



*®<3& : -*» 
E#i<z>ai§ 



32 

28 

pjSDNA 
20 

pSDNA 
20 



29 



EJ»J<OfiS : ffiOSK &SDNA 

24 

♦MO* : -*■ 

E^J<Z>8Si : ffi<Z>&K d^DNA 



29 



AAGAAGCTTG AATTCACATG TATAAGCCTA AGGCAGCTTG 

[0ffl(£fffi¥fct&9l] [0 5] 

[01] 5H^?-PTL 2 Bm I OMBT»& [0 6] ^SSL^99- 

[02] SDS-PAGESSia-CS^o [07] as*^^ 

[03] •Jxx^^nyhWHT**. [08] as^*- 

[04] ««ft«HH»Stt*S»*ftiS-ry57T» 



40 

•pRL2L0WCfe^. 
•pRL2M(Z)raTW fl 
•pTL2M<D#|/S0Tfc£« 
pTL 2 BmOWiSiaTfe^o 



[04] 




300 
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(18) ft§8¥8-5 198 2 



[01] 



m2] 



[03] 



SV40 
terminator 



SV40 
terminator 



SV40 
promoter 




SQDkDa - - - ^ 

22 a e 

118 MDA — — j— 

ttkDa ~ = a. 

42 kOa — H S ffl 
SOkOa — ^ ^ 



2DO kDl — 
llflkOl — 

42KD« — 

SOkOa — 
17kDa — 



[06] 



SV40 
terminator 



SV40 
terminator 




SV40 
tBrminator 



SV40 
promoter 

hCMV 
promoter 



b h<J#3^^-> I cDNA 
[07] 



SV40 

terminator 




SV40 

promoter 



hCMV 
promotGr 



pBR322 

oh SV40 
terminator 




SV40 
promoter 



hCMV 
promoter 



pBR322 
ori SV40 
terminator 



\ 



[08] 



SV40 
terminator 




SV40 
promoter 

hCMV 
promoter 



SV40 
terminator 
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(19) 



»H¥8-5 19 82 



(sDint.ci. 6 mmn jtf*3Ses#*i fi maeram 

(C 1 2 N 1/19 

C 1 2 R 1:645) 
(C 1 2 P 21/02 

C 1 2 R 1:645) 

J 1 1 JftttS m #£Jl I KffliFOTll50#» J I imffiSrfrW^i 1 1 Kffl»?*r 1150*6 

(72)BH» Jffi« mi 

#^Jfl^«Srt3#^iHK^^Wril50#ffi 



-547- 



